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DETAILED ACTION 

This Office Action is in response to the Amendment filed on 01/14/2008. 
Currently, claims 1,3-11, 13-24 are pending. 

The finality of the previous office action is withdrawn and prosecution is reopened 
with this final taking the place of the previous. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,3-7 11, 13-17, and 21-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lee et al. ("Lee" US 2006/0194451, entitled to date 07/30/2003), 
further in view of Hamelmann et al. ("Hamelmann" Hamelmann, F. "W/Si multilayers 
deposited by hot-filament MOCVD" Thin Solid Films 338 (1999) pp 70-74). 

As to claims 1, 3-7, 11,13-17, and 21-24 Lee shows (See Fig. 3C) forming 
a MSixMOy M N Z M layer high-k gate dielectric on and between a Si substrate and a 
gate (poly 3; Fig. 4; page 3, [0039]) by first forming MSi xM Oy M and then plasma 
nitriding (plasma N 2 ; Fig. 3D) the MSi X MO y M. Lee also shows a silicon nitride 
barrier layer (B; Fig 3D; page 3, [0031]) formed between the Si substrate and 
gate insulation film, wherein the barrier layer is formed by direct nitridation 
(plasma N 2 ; Fig. 3C) by plasma, wherein a silicon nitride film (T; Fig. 3D; page 3, 
[0038]) is disposed on the gate insulation film in an alternately laminated 
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structure, and wherein a buffer layer (I; Fig. 3A; page 2, [0025]) is formed 
between the Si substrate and the gate insulation film. 

Lee fails to specifically show that the actual deposition process (rather 
than a subsequent implantation to the deposited layer) is plasma CVD. 

Hamelmann teaches depositing MOCVD layers with assistance of plasma 
(See paragraphs 1 and 2 discussing MOCVD of Si and using plasma PECVD in 
the second paragraph). 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to have used the method of depositing MOCVD layers 
as taught by Hamelmann to have deposited the MOCVD layers in Lee with the 
motivation of reducing the substrate temperature (substrate temp can be 
reduced; paragraph 2, page 70). 

Claims 8, 9, 18 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lee et al. ("Lee" US 2006/0194451, entitled to date 07/30/2003), 
further in view of Hamelmann et al. ("Hamelmann" Hamelmann, F. "W/Si multilayers 
deposited by hot-filament MOCVD" Thin Solid Films 338 (1999) pp 70-74) as applied to 
claims 1, 3-7, 11,13-17, and 21-24 above, and further in view of Inoue et al. ("Inoue" 
US 2004/0031985, 04/19/2004). 

As to claims 8, 9, 18 and 19, Lee, as modified by Hamelmann, shows the 
methods of claims 1 and 1 1 above but fail to show forming an AIO2 layer that is 
formed by plasma CVD between the nitride layer and the substrate. 
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Inoue shows forming an AIO2 layer between a nitride layer and a substrate 
by plasma CVD (Al 2 0 3 ; Fig. 3; [0026]). 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to have used a high permittivity material as taught by 
Inoue to have replaced the buffer layer of Lee with the motivation of enabling the 
formation of a thinner gate insulator film (enable thin film; [001 1 ]). 

Claims 10 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lee et al. ("Lee" US 2006/0194451 , entitled to date 07/30/2003), further in view of 
Hamelmann et al. ("Hamelmann" Hamelmann, F. "W/Si multilayers deposited by hot- 
filament MOCVD" Thin Solid Films 338 (1 999) pp 70-74) as applied to claims 1,3-711, 
13-17, and 21-24 above, and further in view of Huppertz et al. ("Huppertz" Huppertz, 
Hubert "Ba2Nd 7 SinN 2 3 - A Nitridosilicate with a Zeolite-analogous Si-N Structure, 
Angew. Chem. Int. Ed. Engl. 1997, Vol. 36, No. 23, pg. 2651-2). 

As to claims 10 and 20, Lee, as modified by Hamelmann, shows the 

method of claims 1 and 1 1 above but fails to show using specifically 

Ba2Nd 7 SinN 2 3 as a metal silicon nitride layer. 

Hubert teaches using Ba 2 Nd 7 SiiiN23 (synthesis of Ba 2 Nd7SiiiN 2 3; not 

shown; page 2651, column 2, [0007]). 

It would have been obvious to one of ordinary skill in the art, at the time 

the invention was made, to have used the method of forming Ba 2 Nd 7 SinN 23 as 

taught by Hubert to have made the metal silicon nitride layer in Lee, as modified 
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by Hamelmann with the motivation of forming a highly stable layer (highly stable; 
not shown; page 2651 , [0005]). 

Response to Arguments 

Applicant's arguments, see Arguments, filed 07/10/2008, with respect to the 
allowability of the claims have been fully considered but unfortunately upon conversing 
with the signatory examiner the claims previously indicated as being allowable 
unfortunately have issues that were unforeseen. Therefore, a new rejection has been 
made above. In addition to the rejection above it should be noted that the plasma 
nitridation that takes place in Lee could possibly be considered making the MOCVD 
process in Lee a "plasma CVD formation" process and then Lee shows all features of 
the independent claims, however, in the interests of avoiding unnecessary argument a 
rejection under U.S.C 103 has been made. 

Applicant's amendment in the reply dated 01/14/2008 necessitated the new 
ground(s) of rejection presented in this Office action. Accordingly, THIS ACTION IS 
MADE FINAL See MPEP § 706.07(a). Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GRANT S. WITHERS whose telephone number is 
(571)270-1570. The examiner can normally be reached on Mon-Thurs 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles D. Garber can be reached on (571)-272-2194. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Supervisory Patent Examiner, Art Unit 2895 



